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tert-Butyl-2-(2-aminoethoxy)ethylcarbamate (3):
A solution of 2,2'-oxydiethylamine (2.05 g, 19.7 mmol) and tert-butyl phenyl carbonate (3.63 g, 18.7 mmol) in abs. EtOH (100 mL) was heated under reflux for 24 h, cooled, and the volatiles were removed in vacuo. Water (60 mL) was added, and the pH was adjusted to ~3 by addition of 0.5 M HCl. The mixture was extracted with CH 2 Cl 2 (3 × 50 mL). The organic fractions contained phenol and the diprotected diamine and were discarded.
The aqueous phase was made strongly alkaline with NaOH and extracted with CH 2 Cl 2 (4 × 50 mL). The S4 organic fractions were pooled, dried over anhydrous K 2 CO 3 , evaporated in vacuo, and the residue was (20 mL) and CH 2 Cl 2 (10 mL), cooled in an ice bath, and NaBH 4 (0.57 g, 15 mmol) was added. The mixture was stirred at room temperature for 3 h and then evaporated to dryness. Aqueous NaOH (1 M, 20 mL) was added to the residue, and the mixture was extracted with CHCl 3 (5 × 40 mL). The organic fractions were pooled, washed with 5% aqueous Na 2 CO 3 solution, dried over anhydrous K 2 CO 3 , and the solvent was removed in vacuo, to give the Boc-protected intermediate ( 
S7

Fitting of titration curves
Curve fitting of the competitive fluorescence titrations was performed by minimizing the sum of squared errors between the observed fluorescence intensities and the fluorescence intensities calculated from the model (see below) at all given enzyme concentrations (data points) using the Solver module of Microsoft Excel 2000. 6 For FID titrations, the equilibrium between DNA and ethidium bromide has been neglected because the binding affinity of ethidium bromide to DNA is much lower than that of the investigated ligands. Thus, these titrations have been fitted according to the one binding equilibrium model described below.
Titrations with one binding equilibrium
Since the total (indexed by "0") concentrations (indicated by brackets) are known at each data point of the titration, a total of three equations can be formulated for titrations with one binding equilibrium:
In these three equations, the three variables c(A), c(B) and c(A·B) are unknown and, thus, can be expressed by the known parameters c(A) 0 and c(B) 0 , as well as the parameter K D1 which is supposed to be determined later by curve fitting. Combination of the three equations (1) an expression for the calculated fluorescence intensity F calc can be derived. Minimizing the sum of squared errors between the observed fluorescence intensities and F calc by adjusting (among others) the S8 fitting parameter K D1 then leads to the set of parameters that most accurately describes the experimental data points. This approach will be exemplified in more detail for the more complex case of a system with competitive binding and thus having two binding equilibria that need to be considered.
Titrations with two binding equilibria
In analogy to equations (1) to (3), a total of five equations can be formed for a model with two ligands B
and C competing for one binding site A: 
The solution of cubic equations of this general type is known and described in mathematical textbooks.
The discriminant D is then defined as
where p = (3ac -b 2 ) / 3a 2 and (16)
The sign of the discriminant decides the following cases:
• If D < 0, then there exist three distinct real solutions.
• If D = 0, then there exist either one double real and one single real solution or alternatively one triple real solution.
• If D > 0, then there exist one real solution and a pair of complex conjugate solutions.
Only the case D < 0 (casus irreducibilis) was found in the present study with only one of the three distinct real solutions being physically meaningful:
where ϕ = arcos{−0.5 q [−(p / 3) 3 ] -½ } and k = 0, 1, 2.
Explicitly, in the present study, only solution x 1 (k = 0) was physically meaningful for K D1 > K D2 and only solution x 3 (k = 2) was physically meaningful for K The sum of the squared errors SSE between the observed fluorescence intensities F obs and the calculated fluorescence intensities F calc was then calculated according to the equation
where the sum was taken over all enzyme concentrations for which the fluorescence intensity was recorded. The SSE was minimized during the fit upon varying the parameters f i , f bg , and, importantly, the dissociation constants to be determined K D1 and K D2 .
Binding model for numerical simulation of titration (III) in Figure 6
Three binding equilibria have to be considered for titration (III) in Figure 6 : 
The concentrations c c(M.TaqI), c(BisNP), and
c(17-TT·BisNP) have then been numerically adjusted with Maple in a way that equations (22) to (28) are fulfilled (with an accuracy of about 1 × 10 −10 ) for a given set of K D parameters. S11 Table S1 . Ligand-induced changes of melting temperature (∆T m ) of mismatch-containing duplexes 12-TX (5′-GTTCGTAGTAAC / 5′-GTTACTXCGAAC) and of the fully matched control (12-TA). a
Ligand
Ligand-induced ∆T m / °C of the duplex, at a ligand-to-duplex ratio q 
Ligand-induced ∆T m / °C of the duplex, at a ligand-to-duplex ratio q X = T X = C X = G X = A q = 1 q = 2 q = 1 q = 2 q = 1 q = 2 q = 1 q = 2 
